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1. EXECUTIVE SUMMARY

Washingon Administrative Code (WAC) 17800-113(5) requires a proposed new source or
modification to comply with the toxic air pollutant (TAP) regulations in Chapter4d6lBNAC.

Sabey Corporation (Sabey) owns a muliit data server facilitgalled theintergateColumbia

Data Center. Itis locateat 4405 Grant Road, East Wenatchee, (Douglas County) Washington.
Sabey submitted a Notice of Construction (NOC) permit applicatitimetdVashingtorstate
Department of Ecolody €entral Regional OfficéCRO) onJune 182010 for the installation of

six newbackup electrical generator diesel engines atltitergateColumbiaData Center.

Sabey is proposing to install two new independent data centers inside the same building currently
occupied in part by the ViMare Data Center. The two independent data centers are herein
referred to as ASabey Dat ao CewWiNMemasaegaiofdne i Bl ac k
building in which Blackrock and Sabey data centers are housed;siudile leass an adjacent

buildi ng within the barrier t o nult-bnitdatacerdec.c ess and

Sabeyretained ICF International Corporation (ICF) to complete second tier petitions for Sabey

and its tenant, Blackrock. Sabey has requested a NOC permit favitiglackrock Data
Centerbd6s generators, and a separate NOC per mi
Sabey will use three generators a pj@aeh rated at 2,500 kW&ach engine will use its own

vertical exhaust stack.

At the conclusion of tils construction project, there will ltlereeindependent data centers inside
the existing Sabey/VMware building:

1. Blackrock Data Centettl{reediesetfired generators, 2.5 MW)

2. Sabey Data Centethfeediesetfired generators, 2.5 MW)

3. VMware Data CenterlQ dieselfired generators already permitted (2.0 MW each), but
only threegenerators currently installed.

An existing TAMobile DataCenter is located in the adjacent buildingasnadjacenparcel. The
T-Mobile DataCenter is already permitted to install and operate up to 20 die=glgenerators
(2.0 MW each).

Air dispersion modeling of Blackrock ail@hbeyp s p r enpssicnestiowed that diesel engine
exhausparticulates (DEEPR Washington regulated TAP could be emitted at a level that
exceeds itsegulatory trigger levah Chapter 173160WAC, calledanAcceptable Source

Impact Level (ASIL) Because the DEEP meentration could exceed its ASIL, a second tier
petition, peWWAC 173460090, is required to evaluate the potential health impacts of the
project. This document describes the technical analysis performed by the Washington State
Department of Ecolody s eaddjuarters OfficéEcology).

Review of data included in the Health Impact Assessments (HIAs) conducted by ICF indicates
that at themaximally impacted residencBEEP emissions from Blackrock could result in an
increased risk of lung and bladder canafeup to 2.4 x 18 (2.4 in one millionjand of up to B
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x 10° (1.5in one million)from Sabey. Theombined DEEP emissions from Sabey and
Blackrock could result in an increased lung and bladder cancer risk of up to 3°9(8.20n
one million) at themaximally impacted residence his maximally impacted residenceh®
location most likely to sustain the highest additional risk from data center emissions.

Thisriskleveli s | es s t thresholdBtnaxinoum poteptable increassk kevel (one

in one hundred thousand) as define@€hapter 173460 WAC. Additionally, acute and chronic
exposure to TAP emissions from the proposed pragewit likely to result in significant adverse
non-cancer health effectsTherefore pased orthe technical analysidescribed below, and the
DEEPconcentration, Ecology has determined the health risks are within the range that Ecology
may approve for proposed new source$APsunder Chapter 17360 WAC.

In accordance with WAC 17360-090(5), Eology considered background concentrations of

DEEP as part of these second tier reviews. The background DEEP concentrations for Sabey and
for Blackrock are from emissions by generators [sivxare, FMobile, and other sources

covered in théatest estimatef DEEP concentrations in thénited States Environmental

Prot ect i onE PAYasomal xndbent Toxics Assessment (NATA) in the census tract

in which the Intergate @umbia Data Center is locate@he overall cancer risk posed by

combined exposur® DEEP from all four data centers and the sources covered in NATA is
3.65E-05 (36.5 in one million)at themaximally impacted residence.

Provided no new residences are built in more heavily impacted areas near the data centers, and if
the generatorsra operated no more than permitted, the additional cancer risk attributable to their
DEEP emissions will be permissible under Chapter46BWAC.

2. PERMITTING PROCESS OVERVIEW

2.1. The Regulatory Process
The requirements for performing a toxics screeningeatablished in Chapter 1-/450 WAC.
This regulatory codeequires a review of any increase in toxic emissions for all new or modified
stationary sources in tiate of Washington

2.1.1. The Three Tiers of Permitting Toxic Air Pollutants

The objectives opemitting TAPsare to establish the systematic control of new sources emitting
TAPsin order to prevent air pollution, reduce emissions to the extent reasonably possible, and
maintain such levels of air quality as will protect human health and safety.
Thereare three levels of review when processing a new or modified emissions unit emitting
TAPs: (1)firsttier (toxic screening), (Zecondtier (health impact assessment), andli8x

tier (risk management decision).

All projects are required to under@ toxic screeningfirst tier review) as required by WAC
173460-040. There argwo ways to perform &rst tier review. If proposed emissions are
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below the Small Quantity Emission Re(&QERs) found in WAC 173460-150, no further

analysis is requigk If emissions are greater than the S@HERbse emissions must be modeled

and the resultant ambient concentration compared against the appropriate ASIL. If the ambient
concentration is below the ASlthen no further analysis is required.

A second tiereview, required byWAC 173460090, & a sitespecific health impaassessment.
The objective of @econd tier reviews to quantify the increase in lifetime cancer risk for
persons exposed to the increased concentration afaaoyogenicl AP and toquantify other
increased health hazafilom any TAP in ambient air that would result from the proposed
project. Once quantified, the cancer risk is compared to the maximum risk allodech
second tier revieywvhich is one in one hundred thousand] #re concentration of any TAP that
would result from the proposed project is comparatbtecancer health riskased
concentration values (RBC).

If the emission of &AP resulsin additional cancer risk greater than one in one hundred
thousand oEcadogy finds that other health hazards are not acceptable, an applicant may request
Ecology perform dhird tier review. A third tier reviewis a risk managemenecisionmade by
thedirector of Ecologyabout whether or not the healibks posed by groject areacceptable

The decision idased oradetermination that emissions will be maximally reduced through
available preventive measures, assessment of environmental Helsflbsure of riskat a

public hearingand related factors associated vihik facility and the surrounding community.

As stated earlier, Sabey and Bl ackrockds prop
because he data centersdéd diesel engines .at a | eve

2.1.2. Second Tier Review Processg Requirements

Processing requirements fagcondtier petitions are found in WAC 174860-090(2). Ecology
shall evaluate a sourceds second tier petitio

(i)  The permitting authority submits to Ecologypreliminary order of approval that
addresseall applicable new source review issues with the exception of the outcome
of second tier review, State Environmental Policy Act review, public notification,
and Prevention of Significant Deterioration review (if applicable);

(i)  Emission controls contained the preliminary approval order represent at least Best
Available Control Technology for Toxics (tBACT);

(i)  The applicant has developetH&A protocol that has been approved by Ecology;

(iv)  The ambient impact of the emissions increase of each TAP that exse&84. has
been quantified using refined air dispersion modeling techniques as approved in the
HIA protocol; and

(v) The second tier petition containgl®d conducted in accordance with the approved
HIA protocol.
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CRO submitted a preliminary order of apprioieEcologyon September 1, 201@&cology
considers the preliminary order of approval to satisfy items (i) and (ii) above.

Sabey and Blackrock did not submit HIA protocols for their projects. Lack of item (iii) above
caused additional work for Ecologyd delayed review of the HIAs.

On June 18, 2010, ICF submitted two draft HIAs to Ecalogye for the Sabey Data Center, the
other for the Blackrock Data Centef.thes e wer e titl ed ASecond Tier
ParticulateMatter Sabey Dat& e nt er East Wenatchee, WAO and AS
for Diesel Particulate Matter Blackrock Data Center East Wenatche@ WA espect i vel y.
Ecology reviewed these assessments and requested the additional information necessary to

review the healthisks posed by the projectfCF subsequently sent additional information in a

series of emails and electronic files. The latest information was submitted on September 28,

2010.

Together, the assessments and supporting files presented overviewsspiession modeling

and health hazards assessments and predictions about subsequent health risks for the Sabey and
Blackrock data centersThe documents and electronic files submitted by ICF contained

sufficient information to perform health impacts anak/én accordance with standard risk
assessment proceduresccordingly, Ecology accepted the HIAs and related submittals on
September 8, 201 €Ehereby satisfying item (v) above.

In summarySabey, Blackrockand CRO satisfietbur of the fiverequiremert listed above.

Although lack of item (iii) significantly affected the length of time Ecology spent reviewing

Sabey and Bl ackrockds projects, we do not bel
lead to different conclusions regarding health rekisbutable to the proposed projects

3. FACIL ITIES INFORMATION

3.1. Facilities Location
S a b elntedgate Columbia Data Center, 4405 Grant Road, East Wenatchee, WA 98802, is
located approximatelfive miles west of the center of East Wenatchee,miles norhwest of

Rock Island, andnemile NE of Pangborn #port, in Douglas County, Washingtorigures 1
and 2showsthe proposed dtacentesin relation to the surrounding area.
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Figure 2. Satellite photo of Sabéyktergate Columbia Data Center, its surroundiagsl
nearby buildings. Diagram of Sabey facility, buildings Ygseaded polygons), boundary line
(black), and proposed emission points (orange circles).

3.2. Permitting History

On September 19, 2008, CR&suedNotice of Constructioi®rdess No. 08AQC075 and 08AQ
CO078to T-Mobile and VMware data centers, respectivély installation of 2000 kWe diesel

fired generators at eacacility in the Intergate ColumbiRata Centearea T-Mobile was
approved for twenty 2000 kWe diesel engines, while VMware was approved for sixteen 2000
kWe engines and one small 150 kWe maiatex® engineOn July 9, 2010, WDO¥ERO issued
Notice of Construction Order No. 08AQO078 First Revision, decreasing the number of
generators approved to ten 2000 kWe engines.

3.3. The Proposed Projects

TheNOC applicationssubmitted to CR@nJunel8,201Q explain that the Sabey and
Blackrockdatacenters projects consist of installation and operation of three R&@0diesel
generators at each facility (Sabey and Blackdatiacenters)six new generators in the
Intergate Columbia Data Center area. Therljate Columbia Data Center, located at 4405
Grant Road, East Wenatchee, (Douglas County) Washington, is aumitliataserver facility
owned byby SabeyData Center Properties LL{Gabey) The site plan of the center is shown in
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Figure 3. VMware leasespart of the building in which Sabey and Blackrazkacenters are
housed, and -Mobile leasesan adjacent building within the same barrier to public access.
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Figure 3. IntergateColumbiaData Center site plan

According b ICF! VMware Data Center leases a building from Sabey in East Wenatchee.
VMware is currently permitted fol0lgenerators (each 2 MW), but they will only ussf of the
building and only 7o 10 of those generator$Sabey will take over half the buildly, and install
two new independent datanters (Blackrock Data Centamd Sabey Data Center)

Sabey requested two independent N@@ess: one for Blackrock Data Center, one for Sabey
Data Center.Each data center will use three generators (each 2.5 MWother words, Sabey is

proposing to install two new independent data centers inside the same building currently
occupied by Wiware Data CenterThere will bethreeindependent data centers inside the

existingSabey Data Center Properties LLC BuilgliB:

e Blackrock Data Center (three diedeed generators, 2.5 MW)
Sabey Data Center (three diefsdd generators, 2.5 MW)
o VMware Data Center (Idieselfired generators already permitted (2.0 MW each), but

only three gnerators currently installed

! KICKOFF - SABEY BLACKROCK DATA CENTERSpdf sent by Jim Wildeof ICF to Ecology 5/28/2010
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In addition, the existingZviobile DataCenter is inabuilding onanadjacenparcel. VMware
and TAViobile6 s d a t are areadytpermitsed

The Blackrock and Sabalatacenters will be inside theamebuilding, adjacent to Mware and

to each otherthey are considered separate stationary air pollution sources because the two data
centers (Sabey and Blackrock) are independently owned and opeaB&ekirock and Sabey will

use three generators a pipegch rated at 2,500 kWd=ach engine will usestown 44.2foot

high vertical exhaust stack.

ICF stated the enginesould be operated in one of two modes at a given time:

1. All three engines of each facility will be run according to scheduled engine testing
(monthly londoad testing, plus quarterly lodmhnk testing).Each monthly test will be
done for 30 minutes at low loadtach quarterly loadbank test will be done for 30
minutes, one engine at a time. Blackrock, VMwared Sabey will coordinate their
testing so nly one company does its testing on any given day.

2. During a power outage (assumed as d8rHyea maximum), the two primary engines of
each facility (Sabey and Blackrock) will activate atgdcenfoad. Each f aci | i ty 0 s
Areser veo wrateqtidedo confirm itis reeedéd or not, and then if not, will
shut down after 15 minutes.

ICF stated that Sabey and Blackreeuldn ot r un t he engi nbuthefor fAst c
will be occasiondl operaedfor fitransformer maintenang@andfimain switchgear

maintenanc& Therefore, thggroposedengineswill be primarily operated foih e mer gency o
purposes. While this technical analysis assumes the proposed engines will primarily serve as
Aemergency generator s o, niatthe preposecdieselneaginéesng a d
gualify as fAemergency engineso as defined in
estimated worstase emissions from engine use.

ICFclams( 5/ 28/ 2010 message to Ecol oglgtgrgatehat t he 7
ColumbiaData Center has dual supply lines and dual facility feafibey state that this power
S 0 u r exepiiorallyfreliabl®

The forecast engine usage at the Sabey Data Center is identical to that of the Blackrock Data
Center. Tablel describes the IntergaolumbiaD at a Ggenetamwrrugage (load and time)
per year.
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Table 1. Intergate ColumbiaD at a Csé&anerator Osage

Engine Load | Number
(%) of Engines

S & B monthly engine testing,&n5 pm (L1 hr/yr) 50 6

S & B annual load testing,&n5 pm, 1 engine/day for 4 hours 100 6

S & B main switchgear anlansformer maintenanc8 am-5pm 67 6
(14-hr/yr per generatogevery 3 years)

S & B full power outage (48 hr/yr for 2, 1 hr/yr for 1) 67 6
VMware full power outage 100 10
T-Mobile full power outage 83 20

All VMware and T-Mobile engines at annual loads 75 30
Sources: ATier _2_ App A Emissions Calcs Blackrock. pdfo

4. POLLUTANT SCREENING
4.1. Emissions

Diesel engine exhaust contains thousands of gas, particle, and ftintk constituents,
including carbon dioxide, carbon monoxide, water vapor, oxides of nitrogen, saturated and
unsaturated aldehydes and ketones, alkanes, alkenes, monocyclic aronatiarbyas,
carboncore particles, metals, and gasd particlephase polycyclic aromatic hydrocarbons
(PAH) and PAHderivatives:

Using emission factors for dieskleled engine electric generators, I€$timatedl AP emissions
from theproposed Sabey amlackrock data centersThe emission rates in Table 2 are
consistent with the tBACT determination made by CRO in the preliminary Order of Approval,
dated September 1, 201The emissions from each center are expected to be eTpiale 2

shows TAPemissions compared to SQER

Emissions othree TAPs (DEERjitrogendioxide, andacrolein) exceed their SQERICF
reportecthe maximum N@emission ratéas 7.42 Ib/bur. Thisrateis more than Fold higher
than the NQSQER, which is 1.03 Ibtur. Pe s umabl y, ,&mssion ya@ will j¢e
same as BlackrockThe maximum emission rate of acrolein listed in the saeferences
slightly more than itSQER.

2 hitp://lwww.arb.ca.gov/toxics/dieseltac/part_a.pdf
SANOC_App B Emi ssi onstabl€anlpage9d8llackr ock. pdf o,
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Table 2. Comparison of Sabey or BREn$onBatektds For e
Small Quantity Emission Rates*
SQER Maximum Emissions
Conc. Emission
TAP CASRN | Wtd. Avg. Rate >
Time Ib/hr | Ib/day | Iblyr | Ib/hr Ib/day Ib/yr SQER?
Period
1,3-Butadiene 106-99-0 1-yr 1.13 7.60E02 No
Acetaldehyde 75-07-0 1-yr 71 9.80E02 No
Acrolein 107-02-8 1-day 0.00789 9.53E03 Yes
Benzene 71-43-2 1-yr 6.62 3.02E+00 No
Benzo(a)anthracene 56-55-3 1-yr 1.74 2.42E03 No
Benzo(a)pyrene 50-32-8 1-yr 0.174 5.00E04 No
Benzo(b)fluoranthene | 20599-2 1-yr 1.74 4.32E03 No
Benzo(k)fluoranthene | 207-08-9 1-yr 1.74 4.24E04 No
Carbon monoxide 630-08-0 1-hr 50.4 42.5 No
Chrysene 21801-9 1-yr 174 5.96E03 No
Dibenz(a,h)anthracene| 53-70-3 1-yr 0.16 6.74E04 No
Diesel Particulate 1-yr 0.639 1.85E+02 Yes
Formaldehyde 50-00-0 1-yr 32 3.06E01 No
Ideno(1,2,3cd)pyrene | 193395 1-yr 1.74 8.06E04 No
Nitrogen Dioxide 10102440 | 1-hr 1.03 7.42 Yes
Sulfur Dioxide 7440655 | 1-day 1.45 0.463 No
Toluene 10888-3 1-day 657 0.340 No
Xylenes 1-day 29.0 0.233 No
*Sabeyds emission rates are identical to these.
4.2 tBACT
CROis responsible for establishing BACT and tBACT for the néesel generatorscCRO has
determined that tBACT for DEEP emissions from any of Sabey®d 1 ackr ockds engin
of installation and operation of EPA Tietc2rtified engines and compliance with a DEEP
emission limit of 0.20 g/k\Ahour.
CRO has further | imited annual DEEP emi ssions
to 184.8Ib/year.
Ecology concurs with CRO6s tBACT determinatio
4.3. Air Dispersion Modeling
| CF conducted air dispersion modeling for eac

combination®f IntergateCo | u mb i a D gehexatofS.eTing generaters were medat
multipledi scharge points. | CF used AERMOD
for building downwash, to determine the potential ambient impadd&Pand other TAPs that
exceed SQERs.

Terrain elevations and hill height scales forrécepr s wer e prepar ed
processor AERMAP (Version 06341) referencingmifiute digital elevation models (DEMSs)

us.i

(Ver si c

ng I



Second Tier Review Technical Support Document Pagellof 44
Blackrock and Sabey Data Centers
October5, 2010

developed by the United States Geological Survey (USGS) and ICF. Receptors were spaced 100
meters (m) apart covering a 10 kilome(km) square simulation domain, with & by 4km

nested receptor grid at 50 spacing, and a 1lén by 1.6km nested receptor grid at-2%

spacing.As shown in Figure 4 llareceptor gridpointswere centered on the facility. Receptors

were also loated atl0-m intervals along the boundary of the facility. Sensitive receptors were

also incorporated into the receptor grid.

Figure 1. New AERMOD Receptor Grid. ¢

t

Figure 4. AERMOD receptor grid points (figure provided b ICF).

A representative meteoroliegl modeling data set was prepared usiagace data (e.g.,

temperature, wind direction and wind speed) collected between January 1, 2001 and December

31, 2005 aPangborn Field in East Wenatchee. Upper air sounding data were obtained for the

same tine period from Spokane Geiger Fiel®dind speed, wind direction, temperature, ceiling

height, and cloud cover datgere extracted from the University Corporation for Atmospheric
Researchds (UCAROGs) ds472.0 hourly surface da
upper air station in Spokane were obtained from the National Climatic Data Center (NCDC) and
ForecasBystems Laboratory (FSL) website (http://raob.fsl.noaa.gov).

Annual average surface characteristics including surface roughness length, albedo, and Bowen
rati o were characterized for the area surroun
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with a combination of land use data (Baseline Thematic Mapping version 1 [BTM1]) and USGS
2001 National Land Cover (NLCD2001) land use data.

For this analysis, the-Mobile building was considered to be outside of Sabey, Blackewuk
VMwar eds pndaryp Asshown il Fagure 4, a receptor grid was therefore placed over
T-Mobi |l edbs property.

The forecast maximum emissionsREEP, nitrogen dioxide, and acrolein from Blackrock and
from Sabey exceed their SQERSs. ICF reported the modeled the conoantratima of these
TAPs. These concentrations are giveiable3.

@ Generators
&7 Building

[ rencetine

DPM Cancer Risk
w1 per million
3 per million

w5 per million

: Maximum Business
1.2 per million

= 3 I
nr
\ Maximum House
2.3 per million
:

Figure 5. Blackrockattributable DEEP r, time-weighted average concentration gradient as
multiples of the ASIL.

Figure5 shows the averageEEPconcentrabn gradientas multiplesof the ASILattributable to
Blackrock that could occur in the single worst year among five recent years and assuming one
48-hour long electricity transmission interruption and the normal testing and maintenance
generators operatis. LikewiseFigure6 shows the single wotsrearDEEPconcentration
gradientas multiplesf the ASILattributable tdSabey Figure 7 shows the combineg/éar,
time-weighted average DEEP concentration gradient attributalBéackrock and Sabey

togeher.
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Figure 6. Sabeyattributable 1yr, time-weighted average DEEP concentration gradient as
multiples of the ASIL.
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Figure 7. Oneyear, time-weighted average DEEP concentration gradient as multgslthe
ASIL attributable to Blackrock and Sabey together.

4.4.Point of Compliance

Thebuilding air intakes for VMware, -Mobile, and Sabey or Blackrock (depending on which
data center was under consideration) were considered as points of compAsaggeed in the
initial meeting between ICF aritcologyabout these projects, the air intakes, not the property
fencebarrier to public access, were designated aashemed poistof maximum public
exposure (nearest point of ambient air) to the proposediemss Concentrations were also
calculated at and beyond the Sabey, Blackrank VMware property boundary.

4 5. Maximum TAP Concentrations

Maximum AERMOD simulationconcentrations angkspective ASILs @ shownin Table 3.

It shows themaximummodeledreaults of TAP concentrations off site. These results were
provided to Ecology by ICF. Only those TARPsit exceeded tireSQERsare shown. The
highestmodeled offsite concentration of each TAPdsmpared tats respectiveASIL.

Themodeledlst high NQ concentration attributable to Blackrockthe fence line and beyond
is 273.59ug/m>.% The 1st high N@concentration attributable to Sabmtythe fence line and

“Page 80of 8 of fldi NOC_App F AERMOD Bl ackrock. pdfo
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beyond is 275.51g/m™.> These ar¢he highest conentrationdisted for any receptor

consderal. Thereforeboth facilities show that N§xoncentrations attributable to each

proposed data centeiill be less than the NOASIL (470-pg/m® 1-hr TWA) beyond the public
assess boundary and at adjacent buildingsodé br

Table 3. Comparison of Modeled Maximum OftSite TAP Concentrations to ASILs

Maximum Off -Site
Conc. Conc. (ug/n) Maximum
ASIL Averaging Attributable to: Conc. >
TAP (Hg/m?) Time Blackrock | Sabey ASIL?
Acrolein 0.06 24-hr 0.0031° 0.003% No
DieselPartculate | 000333 | 1yr | 0.04372° | 0.04108° Yes
Nitrogen Dioxide 470 1-hr 273.591"° 276" No

4.6. Pollutants Subject to Second Tier Review

The air dispersion modeliranaly®s presented in the air permit applicag@nedictedthatin a

oneyear averaging period, tludf-site concentrations afiesel particulatenatter would exceed

the DEEP ASIL, and thamaximum oftsite concentrationsf acrolein andhitrogen dioxide

would notexceed thie ASILs in any 24hour and ihour aveaging period, respectivelySince

Sabey and Blackrock are consideteds e par at e stati onary sources,
concentrations were compared with the ASIL independently.

5. HEALTH IMPACT ASSESSMENT
5.1. Introduction

Health impact assessmemterepreparedy ICF on behalf oBlackrock and SabeyThese
HIAs addressed the public health risk associated with exposieE® emitted from the
proposedackup generators An Ecology Air Quality Program engineer, toxicologist, and
meteorologist thereviewed the assessmeniher reviewsconstitutethe basis fothe Ecology
risk manages permit decision

®Table on the finalpage @ Not i ce of Constructi on
®Tier_2_App A Emissions Calcs Blackrock (2).pdf

"Tabl e on pa §ezondTRrAssdss Babey 061710 _lapdf

8 Tier_2_App C AERMOD Blackrock.pdf

°Tier_2_App A Emission€alcs Blackrock (2).pdf

°README_for_Sabey AERMOD_Files.xls

" Tier_2_App C AERMOD Blackrock.pdf

2 Tier_2_App A Emissions Calcs Blackrock (2).pdf

BTabl e on pa §eondTrAssdss Fabey i061710_lopdf

Support Document, S
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5.2.Hazard Identification

Hazard identification is thprocess of gathering information on potendéidersenealtheffects
associated with TAPs #éit exceed their SQER$1azard identification takes accouwftthe
knowledgeof these TAPgoxic effectsin human health anather organismsOur principal
sources of this information are tHelS, ATSDR, OEHHA toxic air contaminants databases.
Table4 summarizes the potential effects of each TAP proposed to be emit®lddirock and
Sabeyin amounts greater thais respective SQER.

Table 4. Potential Adverse Effects of TAPs to be Emitted in Amounts Above SQERSs

TAP Potential Effects and Hazard Index Targets

Acrolein Acrolein is astrong eye and respiratory tract irritant.

The following effects have been associated with exposure to var
concentrations of DEEP for various duration:

e Lung caicer or cancers originating several other possible
organs

¢ Inflammation and irtiation of the respiratory tract

Eye, nose, and throat irritation along with coughing, labored

breathing chest tightness, and wheezing

Decreaed lung function

Worsening of dergicreactions to inhaled allergens

Asthma attacks and worsening of asthma symptoms

Heart attack and stroke in gae with existing heart disease

Increased likehood of respiratory infections

Male infertility

Birth defects

Impaired lung growth in chilén

Diesel Engine Exhaus
Particulates

Exposure to DEEP in controlled laboratory animal studies has
demonstrated its carcinogenicitifurther, epidemiological evidenct
among occupationally exposed people, although lacking in well
quantified exposure levels, suggests diesel exhaust mag lcaugs
and bladder cancer.

The International Agency for Research on Cancer (IARC) desigr]
DEEP as a probable (Group 2A) carcinogen in humans based o
sufficient evidence in experimental animals and limited evidence
humans (IARC, 1989).
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TAP Potential Effects and Hazard Index Targets

In theHealth Assessment Document for Diesel Engine ExhBE&st,
ORD states that diesel exhaust is a probable human carcitfogen

At exposure levels significantly higher than those that may caust
cancer, DEEP can cause a range of other toxic effects including
respirdory illnesses, reproductive, developmental, and immune
system impairments.

NO, reacts with water in the respiratory tract to form nitric acid,
which is a corrosive irritant. It impairs lung function and causes
array of respiratory blems including airway inflammation in
healthy people, and increased symptoms in people with asthma
Children, elderly and asthmatic people are particularly sensitive.
probably also increases allergic responses to inhaled pollen.

Nitrogen dioxide

Emissions oDEEPare subject taecond tiereview based oDEEF6 s cr i t i cal ef f ect
Acrolein and nitrogen dioxide will be emitted at rates that exceed their SQ&RbEey are not
known to be carcinogeniclheir toxic effects areummarized imable 4.

Becas e Bl ac k r o cakrolanrand niBagdn eigximnissions are not likgto result
in concentrations that exceed their ASILs, and because they are unlikely to contribute additional
cancer risksiEcologydid not evaluate their health risks further.

Diesel engines emit very small fine (<2.5 micrometgrm]) and ultrafine (<0.Jum) particles.

These particles can easily enter deep into the lung when inhaled. Studies of humans and animals
specifically exposed tBDEEPshow that diesel particles can sawboth acute and chronic health

effects including cancer. Ecology has suanized these health effects in a report titled

fiConcerns about Adverse Health Effects of Diesel Engine Emissiwadable at
http://www.ecy.wa.gov/pubs/0802032.pdf

It is noteworthy that the estimated airborne levelDBEPthat will be attributable to Blackrock

and Sabeybdbs emissions are | ower than | evels |
determining whether Bl c k r o ¢ k aDEHPeSissiores wré telerable in terms of potential

public health impacts, Ecology presents estimates of exposure and risk in the remaining sections

of this document.

' Health Assessment Document for Diesel RedtxhaustU.S. Environmental Protection Agency,
Office of Research and Development, National Center for Environmental Assessment, Washington, DC,
EPA/600/890/057F, 200http://cfpub.epa.govinceal/cfm/recordisplay.cfm?deid=29060
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5.2.1. Environmental Fate

The World Health Organization International Piramgme on Chemical Safety repddiesel Fuel
and ExhausEmissions” cites information on the topics of environmental transport, distribution,
and transformation of diesel exhaust:

fiThecompartment first affected by diesel exhaust emissions is the atenesph
The hydrosphere and geosphere are contaminated indirectly by dry and wet deposition
The environmental fate of the individual constituents of diesel exhaust is generally well
known: Particles behave like (noeacting) gas molecules with regardheit
mechanical transport in the atmosphere; they may be transported over long distances and
even penetrate the stratosphefée overall removal rate of diesel particles is estimated
to be low, resulting in an atmospheric lifetime of several d&ysing aging, particles
may coagulate, with higher fatiut rates, thus reducing the total airborne leVi¢ie
elemental carbon of diesel particulates may act as a catalyst in the formation of sulfuric
acid by oxidation of sulfuric dioxideThe organic compants adsorbed on elemental
carbon may undergo a number of physical and chemical reactions with other atmospheric
compounds and during exposure to sunlight.

AThe maj o r-80%Yoktletpartmwuiate Erbigsions of diesel engines is in
the submicrorsize, ranging from 0.02 to 0.5 um ... Once patrticles have been emitted,
their mechanical transport in the atmosphere is like that of gas molecules (nonreactive)
Together with carbon particles from other combustion processes, they may be transported
overlong distances and even penetrate the stratosphere (Muhlbaier Dasch & Cadle,

1989)0'°
AThe hydrosphere and geosphere may be a
emi ssions after dry or wet depositi®n of p
AAt mospheric removal of airborne carbon

deposition and scavenging by precipitation (wet deposition). The rate of wet removal is
directly correlated to the ratio of organic to elemental carbon and is low for small ratios
(Muhlbaier Dasch & Cadle, 198%)As the overall removal rate of diesel particulates is
estimated to be low, the atmospheric-tifee is several days (Jaenicke, 1988).

15 United Nations Enviroment Programme, International Labour Organisation, World Health Organization,
International Programme on Chemical SaféBnvironmental Health Criteria 171, Diesel Fuel and Exhaust

Emissiong World Health Organization, Geneva, 1986&p://www.inchem.org/documents/ehc/ehc/ehcl171.htm

® Muhlbaier Dasch J & Cadle SH (1989) Atmospheric carbon particle in the Detroit urban area: Wintertime sources
and sinksAerosol Sci Technol, 10: 23848 (ascited in11).

" Muhlbaier Dasch J & Cadle SH (1989) Atmospheric carbon particle in the Detroit urban area: Wintertime sources
and sinksAerosol Sci Technol, 10: 2348 (as cited irl1).

18 Jaenicke R (1986) Physical characterization of aergsplsee SD, Schneider T, Grant LD, & Verkerk PJ, eds,
Aerosols: Research, risk assessment and control strat€prdsea, MI, Lewis Publishers, [#7-106 (as cited in

15).


http://www.inchem.org/documents/ehc/ehc/ehc171.htm

Second Tier Review Technical Support Document Pagel9of 44
Blackrock and Sabey Data Centers
Octobers, 2010

The wide range of chemical constituents in diesel engine exhaust has an evenngelef ra
atmospheric fatesDiesel exhaust's constituents can react with atmospheric radicals to form new
species, combine with other substances to form more complex species, and be deposited onto
surfaces.

The two most important processes affecting diegkaust particles in the atmosphere are: (1)

dry and wet deposition (physical removal) of the particles, and (2) atmospheric transformations
of species adsorbed to the particies\ particle's atmospheric lifetime due to dry deposition is a
function ofits diametef® Dieselexhaust particles, generally smaller thapri,?* are expected

to remain in the atmosphere frdive to 15 days.Rain results in almost completashoutof

particles 0.1 to 10 um in diameter from the atmospfféré’ Thus some of he DEEPfrom

Sabey and Blackroakill deposit on fruit stored at the apple warehouse, as well as at orchards,
soils, etc.

Organic chemicals, notably PAHs/derivativestha particles in the exhaust stream may be
protected from photolysis and/or chenticgactions. Organic chemicals coating the surface of
the particles are expected to primarily react with sunlight (through photolysis), ozgne (O
gaseous nitric acid (HN§D and nitrogen dioxide (N£). Organic chemicals coating the surface
of the parttles also volatilize from the particle and become more susceptible to photolysis and
chemical reactions. Five or more ringed PAHs and +itidis have low volatility and tend to
remain bound to larger particlés.The 5+ ringed PAHs and PAH derivativesden be
carcinogenic, whereas ones with fewer aromatic rings are not likely to be carcinogenic.

A literature search did not yield information about the fatBBEPdepos#ed in terrestrial and
aquatic environmental compartments.

5.3. Exposure Assessment

In orderfor pollutants to cause harm, people must be exposed. The exposure assessment step of
the HIA involves measuring or estimating concentrations, durations, andriceegief

exposures to agents present in the environment, and the estimation of hypothetical exposures that
might arise from the release of TAPs into #mebientair. Ambient air is publicly accessible air

in thevicinity of a proposed project (i.e., autside of space controlled by the permit applizant

9 hitp://www.arb.ca.gov/toxics/dieseltac/part_a.pdf

2 Graedel, T. E., and C. J. Weschl&881, Chemistry within aqueous atmospheric aerosols and raindtops
GeophysRes, 19, 505539.

% pierson W.R., Gorse R.A., Jr., Szkariate A.C., Brachaczek W.W., Japar S.M., Lee F.S.C., Zweidinger R.B., and
L.D. Claxton, 1983Mutagenicity and chemicaharacteristics of carbonaceous particulate matter from vehicles on
the road Environ. Sci. Technol., 17, 344.

#Leuenberger, C., Ligocki, M. P., and J. F. Pankow, 198%ce organic compounds in rain. 4. Identities,
concentrations and scavenging metkms for phenols in urban air and rdimviron. Sci. Technol., 19, 108858

% Ligocki M. P., Leuenberger C., and J.F. Pankow, 1988&ce organic compounds in rdih, Particle scavenging

of neutral organic compound&tmos. Environ, 19, 16191626.

% Ligocki M.P., Leuenberger C., and J.F. Pankow, 1985b, Trace organic compoundslin®ais scavenging of
neutral organic compound&tmos. Environ, 19, 16091617

% hitp://lwww.arb.ca.gov/toxics/dieseltac/part_a.pdf
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To the practical extent possible, the current exposure assessment characterizes past, current, and
expected TAP exposuretnhalation will be the dominant exposure rout®lackrock and
S a b eDEBPemissions. Small exposurbyg ingestion and skin contact will also occur.

5.3.1. Multi -Route Exposures

The following paragraph artdblei s f r om t he C a&Air Tokics Hotspais RGBKE HHA O s
Assessment Guidané®.
ATable [5] shows t hthat masddon apadablé seianyific datalcantbea n c e s

considered for each nanhalation exposure pathway. The exposure pathways that are
evaluated for a substance depend on two factors: 1) whether the substance is considered a
multipathway substance for thetiSpots Program (Table 5.1), and 2) what thesptific
conditions are. A multipathway substance may be excluded from a particular exposure
pathway because its physigdiemical properties can preclude significant exposure via the
pathway. For exame| some watesoluble chemicals do not appreciably bioaccumulate in

fish; therefore, the fish pathway is not appropriate. In addition, if a particular exposure
pathway is not impacted by the facility or is not present at the receptor site, then theypathwa
is not evaluated. For example, if surface waters are not impacted by the facility, or the water
source is impacted but never used for drinking water, then the drinking water pathway is not
evaluated. o

Table 5. Specific Pathwaydo be Analyzed for Each Multi-Pathway Substance

Ingestion Pathway
Substance Meat, Breast
Soil | Dermal | Mik& | Fish | EXposed | Leafy | Protected | ~RoOL | oo | ik
Eggs Vegetable | Vegetable | Vegetable | Vegetable
4 , -Mdihylene dianiline| X X X X X X X X
Creosotes X X X X X X X
Diethylhexylphthalate X X X X X X X X
Hexachlorocyclohexaney X X X X X X
PAHs X X X X X X X
PCBs X X X X X X X X X X
Cadmium & compounds| X X X X X X X X X
Chromium VI & X X X X X X X X X
compounds
Inorganic arsenic & X X X X X X X X
conpounds
Beryllium & compounds| X X X X X X X X X
Lead & compounds X X X X X X X X X
Mercury & compounds X X X X X X X X
Nickel X X X X X X X X
Fluorides (|ncIL_1d|ng To be determined
hydrogen fluoride)
Dioxins & furans X | x [ X X ] X | X | X X X

% The Air Toxics Hot Spots PrograGuidance Manual for Preparation of Health Risk Assessp@ffise of

Environmental Health Hazard Assessment, California Environmental Protection Adergust 2003.




Second Tier Review Technical Support Document Page21 of 44
Blackrock and Sabey Data Centers
Octobers, 2010

It is possible that levels of PAHs and the few other persistent chemid&#SRwill build up in
food crops soil, anddrinking watersourceshear Blackrock and Sabeyloweverquantifying
exposure to these chemicals from these media is atigahand very unlikely to yield
significant concerns. Inhalation is the only route of exposubEtePthat has received
sufficient scientific study to be useful in human health risk assessment.

5.3.2. Identification of Exposed Populations

To assess exposu@DEEPand ultimately estimate potential health risks to people exposed to
Blackrock and Sabey diesel engines emissions, ICF identified key locations where people might
be exposed, including some of the buildings near the Inte@gdtenbia Data CentedCF did

not provide locations of buildings where sensitive populations are likely to be concentrated.
However, Ecology queried bing.camaps and found no East Wenatchee schools, doctor offices,
clinics, hospitalsor assisted living facilities listed i the sum total of all of the Intergate
Columbia Data Centé& DEEPemissions >0.00g/m3 concentration isopleth. It appears
Blackrock and Sabey will not affect locations where peuwjiie arelikely to be extraordinarily
sensitive to adverse effectsDEEPare most likely to be.

The data centers are in U.S. Census Bureau Tract 9503, block group 3, of Douglag County,
which in 2000 had 919 persons residing in 340 housing units (about 3 per unit) with a density of
73 persons per square mil€he estinated population increase between 2000 and September
2009 was 107 persons and 29 housing ffits

No other demographic characteristics specifically for Tract 9503, block group 3, are ayailable
however,the LI5.Ce ns us B u r2@08 AntescanZ0ndntunitSurvey 3Year estimates

for all of Douglas County are available, along with corresponding U.S. demographic
characteristics for comparisoithese are summariz&d Table 6 Douglas County demographic
characteristics are nearly average with respectogetbf the entire I3.

2 hitp://www.ofm.wa.gov/pop/smallarea/maps/bg2000/pdf/northcentralbg.pdf

% hitp://factfinder.census.gov/servlet/ThematicMapFramesetServlet? _bmMaREvent=Pan&errMsg=4&

_useSS=N& dBy=140&redolLog=false& zoomLevel=&tm_name=DEC_2000_SF1 U_MO00090&
tm_config=|b=50|I=en|t=4001|zf=0.0|ms=thm_def|dW4042116997381507|dh=0.0756441033284385|dt=gov.cen
sus.aff.domain.map.EnglishMapExtent|if=giflex=
120.1731974110022|cy=47.426503703308214|zl=4|pz=4|bo=|bl=|ft=350:349:335:389:388:332:331|fI=403:381:204:
380:369:379:368|g=16000US5320190|ds=DEC_2000_SF1_Wkbesfalse|db=140|mn=73|mx=3942|cc=1|cm=1|
cn=5|cb=|um=Persons/Sq%20Mile|pr=0|th=DEC_2000_SF1 U MO00090|sf=NRgN&L ID=tm_result&
_pageY=&_lang=en&geo_id=16000US5320190&pageX=& mapY=& mapX=& _latitude=& _pan=Wé&
ds_name=DEC_2000_SF1_Ud&ongitude=& changeMap=Identify#?461,290


http://factfinder.census.gov/servlet/ThematicMapFramesetServlet?_bm=y&-_MapEvent=Pan&-errMsg=&-_useSS=N&-_dBy=140&-redoLog=false&-_zoomLevel=&-tm_name=DEC_2000_SF1_U_M00090&-tm_config=|b=50|l=en|t=4001|zf=0.0|ms=thm_def|dw=0.14742116997381507|dh=0.0756441033284385|dt=gov.census.aff.domain.map.EnglishMapExtent|if=gif|cx=-120.1731974110022|cy=47.426503703308214|zl=4|pz=4|bo=|bl=|ft=350:349:335:389:388:332:331|fl=403:381:204:380:369:379:368|g=16000US5320190|ds=DEC_2000_SF1_U|sb=50|tud=false|db=140|mn=73|mx=3942|cc=1|cm=1|cn=5|cb=|um=Persons/Sq%20Mile|pr=0|th=DEC_2000_SF1_U_M00090|sf=N|sg=&-PANEL_ID=tm_result&-_pageY=&-_lang=en&-geo_id=16000US5320190&-_pageX=&-_mapY=&-_mapX=&-_latitude=&-_pan=W&-ds_name=DEC_2000_SF1_U&-_longitude=&-_changeMap=Identify#?461,290
http://factfinder.census.gov/servlet/ThematicMapFramesetServlet?_bm=y&-_MapEvent=Pan&-errMsg=&-_useSS=N&-_dBy=140&-redoLog=false&-_zoomLevel=&-tm_name=DEC_2000_SF1_U_M00090&-tm_config=|b=50|l=en|t=4001|zf=0.0|ms=thm_def|dw=0.14742116997381507|dh=0.0756441033284385|dt=gov.census.aff.domain.map.EnglishMapExtent|if=gif|cx=-120.1731974110022|cy=47.426503703308214|zl=4|pz=4|bo=|bl=|ft=350:349:335:389:388:332:331|fl=403:381:204:380:369:379:368|g=16000US5320190|ds=DEC_2000_SF1_U|sb=50|tud=false|db=140|mn=73|mx=3942|cc=1|cm=1|cn=5|cb=|um=Persons/Sq%20Mile|pr=0|th=DEC_2000_SF1_U_M00090|sf=N|sg=&-PANEL_ID=tm_result&-_pageY=&-_lang=en&-geo_id=16000US5320190&-_pageX=&-_mapY=&-_mapX=&-_latitude=&-_pan=W&-ds_name=DEC_2000_SF1_U&-_longitude=&-_changeMap=Identify#?461,290
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Table 6. Demographic Estimates

Douglas County U.S
% Estimate Margin of Error "
Total population 35,943
Male 49.4 17,739 +/-143 49.3%
Female 50.6 18,204 +/-143 50.7%
Median age (years) 36.2 +/-0.4 36.7
Under 5 years 7.1 2,558 +/-68 6.9%
18 years and over 73.4 26,397 +/-59 75.5%
65 years and over 13.1 4,717 +/-124 12.6%

Source:

http://factfinder.census.gov/servlet/ ACSSAFFFacts?_event=Search&geo _id=& geoContext=& street=& county=d
ouglas+county& cityTown=douglas+county&_ state=04000US588=& lang=en&_sse=on&pctxt=fph&pgsli=01

0 (accessed 8/20/2010

In consideration of the possibility that new buildings will be constructed and occupied in the
DEEPaffectedarea Ecology examined current laruse zoning. The area within the-6E
additioral cancer risk isopleth of the combined Sabey and Blackrock emission is zoned for
General Industrial and Commercidgriculture uses. The zoning boundaries are illustrated in
the Douglas County zoning malgigure 8). The oval red line, which loosely camins to the

1E-6 additional cancer risk isopleth for the entire Inter§gaakimbiaDat a CeBEER er 6 s D
emissions, was added to the mgd®F. The data centers are located inside this oval near the
western edge.


http://factfinder.census.gov/servlet/ACSSAFFFacts?_event=Search&geo_id=&_geoContext=&_street=&_county=douglas+county&_cityTown=douglas+county&_state=04000US53&_zip=&_lang=en&_sse=on&pctxt=fph&pgsl=010
http://factfinder.census.gov/servlet/ACSSAFFFacts?_event=Search&geo_id=&_geoContext=&_street=&_county=douglas+county&_cityTown=douglas+county&_state=04000US53&_zip=&_lang=en&_sse=on&pctxt=fph&pgsl=010
http://factfinder.census.gov/servlet/ACSSAFFFacts?_event=Search&geo_id=&_geoContext=&_street=&_county=douglas+county&_cityTown=douglas+county&_state=04000US53&_zip=&_lang=en&_sse=on&pctxt=fph&pgsl=010
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Figure 8. Doudas County land use zoning map


































































